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Abstract of JP2002022617 

PROBLEM TO BE SOLVED: To solve the 
problem of a conventional apparatus for 
diagnosing a bearing where a bearing is 
diagnosed by detecting a peak generated at 
the time of abnormality that a small peak is 
drowned out by noise and decision of 
abnormality may become difficult because the 
features can not be found. SOLUTION: 
Vibration of a bearing 1 under rotation is 
detected by a vibration detector 2 and 
converted into a digital signal through an 
amplifier 3 and an AID converter 4. 
Subsequently, it is converted by a wavelet 
converter 5 into a time series signal at each 
frequency band from which an average 
effective value and a maximum value are 
extracted and compared with a decision value 
corrected based on the type and the used year 
of a bearing inputted by a parameter setter 7. 
If the bearing is abnormal, an alarm is 
delivered from an alarm 15. 
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aaaaaaroaaaaafcaaf *aa^a, -©^ 

afc±oT«fflaftfcB»B#«#m»aBa©a:ft: 

■r*jt»^a*«*fcjit*»«t-r*ttsai 



[»*a3i aa^att. s»affl#acj:^T«aj 
snfeamaasaaMKa^-y xaa-r*aaM« 

m*«4] aa#an. aaatB^afcj^Tam 

cnaas] aa#an. aaam#atJ:oTatii 
aFnfcam«^©Bfje©aaaa«o«aaa»*, ■* 

fee: i &&B t-T* B$a 1 IB«©ttS^»rgSo 

[»*ae] as©s3C. @.msz®L$:XJi-tz>\j}^ 
a, zi©A**at±-3TA*atifeaaoa^. aa 
¥Sctr=fco. jta^a^<ox**aiE'r*ajE*asa 
xt^t^ifiit5ffl*a i -mas 5 <o urn**— 



maa7] waan, ma^assa^r. au£ 
nfcaaaa*e®a*2na*®**a&zPFaaa* 

a«6 ov»-rnA»-aE«otta»aaa. 

[aaas] aaaa, aa*wr*aa*a^T, 
ausn^naaaaaoaaaaaoa^aKW^ 
ms&ffi aa a tir * c t £ aa t r « is aa 
i ~w*« 6 cDbiirn*— aeaoaaaw sb. 

[aaa9] aaaaaot;— *b»©bwk:s-7~ 
*, aaroaaaBsaa-raaaaaaa^sfca*. 
tut saa£-r*aaa i -waa 8 ©v>rna&»-a 

[aaaio] TaaaMt&Jtttsnsa&aa. a 

■$-*a*a i 9 «ov>r*i3^-aca©ttg»w 



[ffiaain «»**affl$n*aatt, 7^7^* 
i o ©«r»-rft*>-aca©ttaaasB. 



fcaww-snTti* n t ^itat-f aataa i -wage 

1 iov»-5*ti30»— aaaoaaaasa. 

[^W©i¥ffl^UiW] 

[0 0 0 1 ] 

caa©a"t*aw»»i n©aan. 
^oa±»f«tt^o&a«s^aac«ffla*T-6aao!) 
fia^an, rt«a&£oaatcav»6n*aaaas 
bkbu afcwaoaatts^s-ttfcaaaasa 

[0 0 0 2] 

ca*©a«j hioh a*.tf»BiB 6 1 - 2 6 5 5 
3 3a&afcssftfca*©tt3BasBSjs-raaB 
t&o. @£#©g#&iijs«£^-r. a 1 0 c*t» 
t. 211^?, 2 2 aaa-b 2 3 ^aaa-tr 

s. ■y->7 r u>^^ ; tuaB2 5H p— 

£SV»l:i»Rl/>i>A««&4mf (mi 2) ©7±P 
^7^JW26-l~26-mi. =&7^P^7^;W^ 
zo 2 6- 1-2 6-m©liS*$SV^raA£fC-y->yj>^ 
LT5 f 5^;Miafcaa-r*mffl©A/Daa8 2 7- 
1~2 7 -mt, #A/D^ag§2 7 - 1~2 7 -m© 

aiTja^-srsi/W'aaEi'SBa-rsAy 28- 

l~2 8-rai$ft5 ( 2 9te¥<JS£&tffKiffl]ffl©;>W 
>n>tfi-^ (ftT^>CPU) . 3 0HJ5I7- 
Uxaa (FFT) »g»T, FFTJ!lia3 0li m 
m<D%kiL\Z&)ft-?Z>FFT^y? ( I C) 31-1-3 
l-mft*-T*. 3 2tefaglMi&if-gfflV-f ^PP>lf 

a.—* («Tv^i7PCPU) » 3 3H;H^^i?MP 
30 ff-ffffiv-f irpp^bfo.-^ (BlTv-YjnCPU) , 

34-1-3 4-mHFFTaa&as&t»araB«# 

*TfflT-f i?DCPUT$0, m«Btt6*lTV»*. 3 8 

tt««isia<*:oaat:«:i;T^7^-^*aa"r*aB 

HUH «£*©WiS^ISfSB&ra-r 

*aaaa»a**-rHT*4. 01211 &*©«]§ 
a a s b £ a a -r -5 a a a © & a * ^ f b t * a . 

[0003] at, »fefc:t?v>TBa-r5. v-f i?2 1 

6- 1-2 6 -mKMWlATJSn, fl»ftl/>-70ft 
40 ft-&mffl©:7-r Jl^ttSTJ**. ftA/D^US2 7- 1 — 

2 7 -miCioTry^^l^ianT, &A'^7 
7*^E'J 2 8- 1 — 2 8-mKa9&S*15. /b7 7 
^t'J2 8-l~2 8-m©T-^H -B.^-T>CP 
U2 9fcaDii*tlT*>e>, &FFT5 1 773 1 — 1 — 

3 i -mt3ite»na„ emtio. 7^-n^7^;u^, 

A/D^a§§, Ay^^URtfFFT^yTli. a 
Atf2 6-1, 2 7- 1. 2 8- IRtf 3 1 - 1 ilAd 

i^>^oaaa»«tfT5. mfi©^i^g:u- 

50 >7©ffl*COl)TFFTfy7*3 1-1-3 1 -m*« 
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ffiifc5Q ! aS'fT-5. mfll©F FTf 1-1-3 1 

*>, -*©V-f ^PCPU3 2*»SBffi««»Rr«BS 

stM\z\zmr<n&frfr2><DT\ n/Bwv-r £7pcpu3 3 

[0004] SFFTf7/31-l~3 1 -mfr<b<D 
MS®«r-^t, x"f^DCPU3 2, 33*><b© 10 

3 1-1 — 31 -mWJife&ffi^— V-f £ □ C P 
U3 2®tB585 i — ^RtfV-f ?DCPU3 3©;H^^ 

£ hJl'T*— Cd&JKIIIU as©*!^©^© 

*5<. tHJAtf, #FFT^->^3 1-1-3 1 -m©Ji 

IT, ^Tfta>©J3i£!&W>vT, FFTf7^3 1- 
1-31 -mOiR|t««T-i'OM , f I l:, ffc©J&# 

[0005] :?KonTtt, 30 

m#© t * km ?Lt£&feo>m$i%t.mmz tr- ? * l 

<. tbT, V-f i/DCPU3 3©A*-f h;Vx- 
tf, SS*«9<i:*lJ»f-r?). $5.13, V-f^PCPU32 
fflWffi£;£i*T:fe<. ^-IT, •7-r?nCPU3 2©l^ « 

[0 0 0 6] t^5T, £lbtt&£©mS?J§ll$k:£± 

**«jii«jEj&«M*»&j**#tt, ±mvrz f ftst 

ttWWTS&H. d©,££#iS:U 7<^DCPU34 
- 1-3 4-m(3«t0, WlA«U->yU>y/^'JgB2 
50^77?^^^ 2 8- 1-2 8 -mfr&Sx-^ 

©f$ra«igc^-*£> -^©^ffl^T&g-f 5. n»a 



4 

ftfflmniT-f&mmizftmtzt. -jgiwiHcrtic* 

#fch:--?S^7mj£<h&oTV>-5„ -?-iIT, ±12- 
fclHIHOISM© 2 ^±©B^H{:t)/ioTA*m^$r-y- 

01 I©li&^l'tt3 0©®^hf-i7^ 
f9©l/^;i/V t h£*©. Z.n\z£?T&tyQ$:'fro 

t, mi 2<DmMt?3.z>* 

[0 0 0 7] »fcHBE£ttfcE#©JR!Mi<7>»£M:, 

*T0i*fc:Jir3SI5MT?»*©#«S*!lK1- * £ 
[0 0 0 8] 

[lW*SLJ:5tt^iI] 6Lk0>J:3lZ, 010 

B**fe*aTsanfc», »#©f(ij&9«Hj*i:&*ra 

flrfyjtfefrSfctt. S/Nlfc©«TfcJ;DIMWttlB2WS 

[0 0 0 9] £©fg?ite. ±e©J:3fr«IH£flpft-r* 
{d«tS^©5!*Lfc^RfrST^4#^L, «^^^©«73 
[0010] 

[RHStfftf *£»©*»] ^©^BJtr^fe^WS^ 
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[OOll] tLtz, JEft^Stt, «i*ffi¥8l:J:oT 

[00 12] SElft^Rtt, *»ttffl*SKJ:-3T 

« *iIE#R * m Z. fz t> © T * -5 . 
[00 13] 2 *B6IStt. lEfllffettSSJBV* 

!23£StlTli-St)<DT**. 20 
[0 0 14] l$#W«^©K-*«»©H»»:U6 

[0 0 15] Sfc, «»*MftlHSft2)|*Stt. 95*7* 

Tag. -a, 

[0016] 30 

mm<Dmm<Dmm] mm<onmi. sat, ^caw© 

(mmm.) *nss.m*KMm+*. 3 

XSWSA/DaafcST?**. 5tt^g|^©<i:LTCO^ «o 
x— ^U>y (Wavelet Trans for 

m) i8»SgT&D, A/DjE»«4^6fll6n*5 f ^ 

KIT*. 

[0 0 17] 6tt£x-:/Py h«tft«JM8 5K:J:0fl > 
#«A**&<!:LT<D/t7*-:*Kj£ST**. 8US 



*r*. 1 OttJfctt*R£bT©Jttt«T*D. ^Ht4- 
©tt£l©¥i$ll$«©«gffi£Wtffl£Jfc$fc-f5. it 
881 0, $l£4fifett£8. «IE8§9«, ^ 

[0 0 18] 1 l\t^x.-yUy MC««IH»5fcJ:0 

aai-r^aai^aibT««A«S6[ffSTao^>. 12a 
*bfc*]£K*Mi£iHa-r*. 1 z\mi£.^WLizvx<D 

4>©«lgl©ft*ffi©^M£«£ffi£J±$5rr3. life 
S14, ¥U£ffitttt8 1 2 . JftjES 1 3 tt, ^&SC«« 

[0 0 19] Jfclc, ttff*lC2V>TNS*KI90>Ktt£K 

ttja^RSAa-r*. *ue»ii«©i9:3t^d:n*, 

1 ^iR«L7 v ctis§^©s®trffi»j^aJS2&n#tt, Hi 

fftb, iii|IS§3T-3I3&fiJ#£#3o A/DX&SI4 

[0020] 4ffljs*»«c:in»«anfci^3Rj(e* 
6 1 l^masft-s. ¥J5*a*tt 
^owssiMBsatJiu ttmnxefttHg 1 0^ a 

n^txta^-r-s. jt«»io-m, »wf©*si©¥ 
isife»ffl©«jra£Wje«£ifc«-r*. menu, mm 

*©*S§ 1 ©S5S©*Si;fc«j£**ttS«£tttt*«l88 

OHfRtlJRdE?TV»tltf. iE^T-coi)^«i:i&S^Sgl 5 

1 5lCffl*U SS81 5 JiDgmZfttZ. 
[0 0 2 1 ] J±88 1 4 TH. &m?Z>1fo%; 1 ©»Affl 
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7 

©aaataaastta-ra. aaan. aa-r^as 

l ©safcjfcUfcaasaasaaaattS l 2 t'^iSfl 
HJR*oTlr»tltf. E3tT&-5;i<i:£a$8§§l 5Hffi7J 

u aa©*a*«*.Tv>:mift«£bTa«»i 

[0 0 2 2] duT, W*l©JI#!RlJ&Ofc«)K:Hafe» 

&c«&tt«©inb©***>&K9!'r«. i&g©«a£ 

■**i&©ffifc43tt*RHa«©»a©2'3fc:»-tt-5;ii: 
^T&So H3H. ttaa£aK:£>fc&aa&SbfcM 

«fcaafcfibfcaa©«»»»©— a^jst-B-c* 

-So 

[0 0 2 3] if, Bi©^«fct)fc*a«KOViTK9i 

-r^o »a©ft«afcna«*>aaa«as. aa&jg 

5, H3©J:'5K±^IB*ai;Tii««tt****<a: 

±t>T¥aaaafc±*waj&*a3»T**. *fca 

a#a©aJJr£»«"r5S*WK:*:*fcS»€:£i;*fc 
86, 04©«t'5C^raBB©A;^S:^OJS^^-5. 31 

©j^fca^. h:-*©«an**na«. tr-*©aa 

*Htf&lr>&&. B*nK*tbT¥a"r*£t;-i'©aa 

a»aTttaafcaa**T*fcv>. «t 
oTbi-3'©**a*w«-r2)«*tt*«#aaT**. a 

6 K*»©/X;u^ OHI«IH£tnH[, WlS©^^7C 

[0024] aa©aa 1 

a«aaa»*«K:^bfcaaaaaa>&»Hi"r*;i 

tt±D. ttSaWKHa&^fifc*1-«a»-$>y'fX 
fc£©aa*av>T*a©»aSfT'3;La:a»T**. * 
fc, MEaB*S*av>a;L£:lcJ:9, «• 

HaR»««©aaa«aK:flart-*R©attSfiJ±S 

[0025] aa©aa2. mm<Dfztb<Dmfemmti<D 
aaa. 3E#3Ct«ia*»65B*'r<&a»©jiiafe**«c:d: 

(Dffift&ISlWf&o HSU, i©»W©*J6©»IB2k: 
1 ~ 1 5te0 1 #•£>*>©£: 15— ©t>©T-fe-S. 0 6 

-So 

[0 0 2 6] 05 TU, *I^S*«KSI^©»ff ©SB*l 
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saaTS-r. tt*n&JDWftbfctt*tt©aaK:a»a 
m§§2^m#tj-^. ttsaiEa&ttssaa-*-*. m# 

fc«!g£«. fr B Q pRt;ffiffl^f*-©t)©nm^©^4tr«t 

f3aa* t ^v^t*?ts"c^fct)©fr-5. ty&uzy 

aSK: J: sanaa&aiMftma 2 £«k t) 

4tt«H3*607tn *5*s?^ Mm icaa 
-rs. *x-:/by haaaassn, s&mr 

«a£*ifc5 s 5?*;i'«a*a«aft»*2:£©a*aa 
ana*-*-*. £©aK» aaaa'eaabfcviaafc 

R©#a#tt^NMja©m«te£ft±£-&£ 31 itf»T* 

So 

[0027] fi-^i/y haaaassicjcoaaa 
aaazrtKaasnfcaaaaatt, aaaaacrt 
fc»abTv»*¥a*aaa»» 6 fca*a*» 
i iMBAsn*. ¥aaaaa*&6aa*aaac 

aa a t bxaaaaMs 8 ^, m±mmw% 1 1 \m 

»w«afc$*n*x*;i/*-a»©»*©«*asa 
au aaat bT*iaa*iW»i 2 ^m*-r*. c© 

a, ^7/-*RS»7fc,kD, MaaAcaabfcM 
s©ss:> affl^asxau vaa&aaas 6 , a 

[0028] et-h©att©ass, aa»atr*aa 
©aa^crtk:. a»fl©tt«s«abTfr5. --t 

-asc©aaT©«a^R©«afc«k*aab^;i'©a 
<bSrffia-rso aana^fc«t*anfe^Kj:o. aa 
®©£«j&*a«u tt^siftic 
onT^aaaaawaab^wia-r*. 3-£J5£©*& 
§rtf;, aa^a©aanj:*aab^;u©±aa^ 
saa-r*. a 6 a. aa^»£:¥aaaab' , *;i'©B. 

a£^bfct)©T&S. 
40 [0 0 2 9] aatta©Ma©¥aa&a&aasaa 

itT, aascrtcaaa»tt«8fca*«rt-*. *fc 
a«aa©efflfcj:* b^;i/©±aa-&©Ha«fc oafc 
a*aiEaibTaiES9fcatti-4. a*, a. $>zm 

s©tta©aaa»T©¥J^a3aa**i. 2t&d> a 
ca^©aa¥ft3^©ag©¥aaaa*«i. 
^/ta^, aa^a3^©«STtt, he«ji. 5/ 

1. 2 = 1. 2 5£bT»ab, MjE8 9Ka»-r4. 

«*a©a»a»a*&. &ss;©*fi§T'©ffiffl^R©s 
ffln,k*Rab' , w©afc*!e«-r ; &. vaaaatra 

so a. aSSCWttgirtfc. ^ffl^R©^iifC«tSRfflb 
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tt»<Dtt£fcSS£bfc*Aft£©ttitBi, Cn#9^jq 
£©iS«TH:, 8J*£l/TEIi;.fc3fc«:n<&fc«>, tg»J 

U ttl* ^ - i' t LTA*t4 i i I: J: D. 
[0 0 3 0] SEiB©»182K:J:fttf. iE#»:tt$3ft>6« 

COO 3 1] HJ§©JgfS3. £M5©»*2T?tt, &mz 
&Eft**tt©W£»M8SKjrr*;fc«>fc. IE?ifftW 

\t, w£mmm&wife-f2>tzib\zFimmmzmM&&v 

Wftt*tTZ>&M*.lz&KT* g«¥!l5£;to&gft8fi© 
[0 0 3 2] #SSot6Srtl:, ««SiBLfc1ft££ 

IE#ftttgT©«*[«©§Mil^;i'S£5tfgU 

»«*SUfc £ * \z%±? *«;MI©Rtt k'Wftea 
r*. *LT. IE*ftttS©Scttfc#LT. «<S£igb 
fcttS©R«J^&©;fcSafcftoTV>aA»«JM»« 

jtsflsffitbT^jft-r*. 

[0 0 3 3] 5foK©lMB3fcJ:fttf, &ISk:ftft$jSb 
fc MS »' <fc 5 5* — 2 *» 6 ftlfti £ "T -S d <h \Z «fc 0 . 

P3 mm as n »a * e u fcws * a »»tM aeo 

Affile J: DSflM!iJj£;*ttfc£*K. »«©*:££ t>#Mt 

to o 3 4] $zm<Dmm4. ius©«mbith. it© 

T^*J&*. **S©JBIE414, d ©¥i$ll8Mt© 
fl:*KS"r*c:tfcJ:D. *&§©#ifr£^ai)-f 3fc 

©tt*fr 6tt3Miftffi©3&fttf©?i3&8M[ 

MSX»S*UJt**fca&©«j£fflfcbTH!jr*"a£ 
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fl!«l:J:!3«lll»i:i(»t4£t6a< b, *£«UB 

[0 0 3 5] *lt©»IB4fcJ:;htf. ft«flSK«kD* 

Art" -a tt*©¥^*a*4t u^)v<D^.it(omi- n t 

io [0 0 3 6] &6&©JgflB5. *&©}&& ITU, ^Br* 
©mM]W^tt«¥U&TSffi£©WW£]B*.TV>fe 

bTfflabTlr>fca«, £%©&ffi5li. $ 

t;:f8£bTV>ftt>!WtSb, ^-©A';ux©f§£/i#i£& 

m-r*c:tK:«ko, Njt©tMx±&K&tt£-9~«iMi 

Wft tf- i7 Jgjg© Age £ ttg©-+ j*»7c*» 6 ft* 

[0 0 3 7] ftff©»g 5 ICknif. ttlg©tlffif)!£ft 
■*KRft*«»©1*««8*#*T©. tf-i7^^© 
HJWttS^a&KjebT^ Cif. gfBibTffi^Stl 

[0038] hse©^si6. nss©^si6«, mm<Dw 

MSr»ASCli:t'«tO, SSttS©^tBSS^|^]±$1*- 
tzi§-&\Z\Z 2 -3<DfcW>#T°$im$:gil-tZ> Z. t \Zf3.Z>tz 

*»»*-r*. z.omm^^wm.mm.mt^o. z.<nm 

40 tl%> B 

[0039] nmammeiz&tu*. y^T)v^m\zm 
[0 0 4 0] **o»B7. nit®vtt7tt. mm<Dm 

m 1 T©tt§ffi*S'\©ffi»&£iiH©&ftttl;:&5£<£ 
»U iS5tittgffi*S<»:©«j!i4^ffi*. ^r©£«>© 

St5tiOT*5. teSS«®^©S»^tt5S©®<9W 

so mzmE^mir^t.. &m%i&mz&K>8ifc-2tiz>w. 
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Suites. Z<D#Ml&ft\*. IE^WScD®-a-tt) 
&tlX< -5. 

[0 0 4 1] Mffi<DMWi7 \Z£tl& Z\<D#M\Z£ZM 

[o o 4 2] mm<Dmm8. mt&comm i x\$. &m$L 

TfcJ:^. *Jfi©»»8T»i, JBI$IHJiWB:7--«Jxas» 

mffi<DMt&8 fcfc^Tte, «I$WFFT«JMBSKW\ 

«k 5 \Z Vtz fc ©T 

[0 04 3] @7H 3.(D^WOlli6©^8l8fc t fcS<tt 
***r8«S*-r*WcBT*«. H7fc*lr»T» 1~ 
4, 6~1 5ttBl IZiSlf&bOtm— ©*>©T&5. 
1 6ttSE*I^Rt LTg^lFFT (STFT : Sho 
r t — Time Fourier— Trans for 

f f t^»i§ 1 6 zmvT, &m$if$Lttmm<Dm%mm 

[0 0 4 4] HJE©J£ffi8 K«knH 1^FFT©M 

[0 0 4 5] H#£©J£ffi9. *JfiO»JB 8 
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bT:£l 6At>F£-KttS. 1 9Ht^^^B 
PF 1 8*»6<DXj«fl|^S«E*-r**«E»T**. 

[0050] mmnrnmi oiz^tm, &ji&r«©i$ 

%&m i %ZXtt>Z>^&£l,X. ry^^BPF 1 8 
^Z>Zhlz£<o, ngi^^^l^T&ST^n^BP 

[0 0 5 1] 

^a t ± o T*a s ntc&mmn zmm$k&mm<Dm% 

SIS n£J3i£R#&#©li#ai?iJ{I^©g;*:MRtf 

^m^tz<r>x. i%&mm^<DWi±m.E.xf¥v%$mmz2: 

[0052] jMft^att, ffi»^tK#atrctoT 
so isnstiit^ts. $e>tr. asanas, entt 



4f 652002-22617 (P2002-2261 7A) 



(8) 



13 

[0 0 5 3] ^ft^gte. M»^ai^{'J;oT 

■T5SIE^R£«Ajt©T% MIOSIS;. «ffl^©:t«fc 
[0 0 5 4] *Jj£«tt» IE*fcM3i*flIV> 

#f*MasfliuT. tflastifc^iSt»«««©«f^ 

«#©S^fiR^^H3a«^S-^^^snT^*© 

[0 0 5 5] P#^J<f^©tr— ^ftj^©«w»rs 
M9toaMUfcS&tt£'9-«MflMKm*£#Kea 
*.7i©T. M£©»«ffi«S4#jr$-.&;ii*«T**. flq 

[0056] ^7c, nmtmmztiztii&te, vvtk 

MS1*T, »*©«j£»«*ffl±3-&*££a*T*-5. 

5. 



/4 

[HiS©«*ftlttli] 

[01] Z.<Df£9i<D&ffi<DMmi iciSMS^BrS 

£^-f$f£0T&3. 

[0 2] IE#fcMS©lH»*»©— WS^-THl?* 

•So 

[0 3] ttatffi^«fctofc*fll«*iEbfc«g©g 
[0 4] Mii&Aflgl::»{R&jgL;fcM£©JBIb&&© 

— 0y£^-r0T&5. 
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